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I. Title and Abstract 
1. Title: Exploring The Reciprocal Health Effects Of The Human-Animal Bond on Healthy Aging 
2. Rationale: Since the early 1980’s, many studies have explored the potential physical and psychological 
health implications of human-animal interactions, many resulting in significant positive findings. The 
majority of these positive findings result from goal-directed interventions for specific health concerns in 
institutionalized settings. Studies regarding the health implications of pet ownership among the general 
community have been largely inconsistent in design and analysis and therefore evidence on this topic lacks 
consensus with positive, neutral and negative effects identified. Most studies rely on voluntary 
participation from relatively homogeneous populations rather than random sampling. Additionally, and 
most importantly, these studies fail to appropriately account for potential moderators of these results 
including income level/socioeconomic status, strength of the human-animal bond (HAB), level of external 
human social support, built environment, among others.  
3. Hypothesis/Objectives:  
a. Hypothesis: The researchers hypothesize that caring for a pet in the presence of a strong human-animal 
bond (HAB) promotes healthy aging of community-dwelling humans and animals. We hypothesize that 
strong HAB promotes maintenance of proper nutrition status and physical functionality by supporting 
emotional well being (reduced perceptions of loneliness, improved sense of purpose and independence) 
and maintenance of healthy behaviors known to reduce the risk of chronic disease (physical activity, 
proper nutrition/hydration, and adherence to a daily schedule). 
b. Objectives: The primary objective of this study is to evaluate the impact that the HAB has on healthy 
aging and chronic disease prevention among community-dwelling adults 45 and older in Durham 
County, NC. Secondary objectives include identifying 1) variables that moderate these impacts to inform 
the rigorous design of a large-scale longitudinal study of the effect of pet caretaking on healthy aging and 
chronic disease prevention and 2) opportunities to leverage the HAB to optimize benefits and minimize 
risks associated with pet ownership. 
4. Study Design: The proposed pilot study is a longitudinal cohort study that will partner with the Durham 
Community Health Assessment team to gather pet ownership and health outcome data from a random 
sampling of Durham county residents aged 45 and older. In addition to an original survey, validated tools 
will be used to measure specific variables including strength of the HAB, nutrition status, and level of 
perceived loneliness. Pet health information will be gathered via health and feeding practices questions 
included in the survey in addition to weight and body condition score of the animal.  
5. Preliminary Data: Preliminary data suggest that Durham County pet owners benefit emotionally and 
physically from the relationship they have with their pet. In a small study of Durham County pet owners in 
the community, a high Emotional Health Impact (EHI) was found in 45.13% of human-animal 
relationships (31.86% moderate, and 9.73% low). Additionally, it was found that EHI increases with age 
of the (human) individual and is inversely related to household size. Health behavior impact (HBI) was 
scored by combining questions about actual physical activity, perceived impact of the pet on physical 
activity, as well as questions about nutrition and feeding practices. HBI had less significant results with 
32.74% of human-animal relationships resulting in high HB (35.40% moderate, 24.78% low). However 
due to small sample size and relative homogeneity, these data are not statistically significant and further 
more rigorous data collection is needed. 
6. Expected Results: We expect pet ownership to have an overall beneficial effect on emotional well being 
and health behaviors of adults. Additionally, we expect the strength of these effects to be moderated by 
variables as listed above.  
7. Budget and Timeline:  The project is expected to be 2 years in duration and to require $35,150 in funding 
as outlined in the itemized budget and justification. 
8. Potential Impact for Human-Animal Bond: A majority of the evidence supporting HAB on human 
health is focused on animal assisted therapies in certain environments such as residential care facilities. 
Evidence regarding the health impacts of HAB for community-dwelling adults lacks consensus with 
positive, neutral and negative effects identified. Most studies of this type are cross-sectional in design and 
many fail to account for the potentially moderating effect of the strength of HAB. This pilot study aims to 
provide evidence of the moderating effect of HAB on health outcomes to support future funding of a 
rigorous longitudinal nationwide study. 
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II. Resubmission Summary N/A, First submission 
 
III. Name, Title or Position, and Email Address of Principal Investigator and all co-investigators 
 
Principle Investigator:  
Dr. Kelli Ferris, DVM 
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Erin O’Hare, MPH-RD Candidate 2017 
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Erin_ohare@med.unc.edu 
(864) 650-2375 
 
Amanda S. Holliday, MS, RD, LDN 
Clinical Assistant Professor 
Program Director, MPH/RD Program 
Co-Chair, MPH Committee 
The University of North Carolina at Chapel Hill 
Gillings School of Global Public Health and 
UNC School of Medicine 
Amanda_holliday@unc.edu 
(919) 966-7214 
 
Dr. Korinn Saker, DVM, PhD, Diplomate, ACVN 
Associate Professor, Clinical Nutrition  
NC State College of Veterinary Medicine 
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IV. Organization Name and Street Address 
North Carolina State University College of Veterinary Medicine 
1060 William Moore Drive 
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University of North Carolina at Chapel Hill 
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170 Rosenau Hall, CB #7400 
135 Dauer Drive 
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V. Officer Authorized to Sign Agreements  
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2701 Sullivan Drive, Suite 240 
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Phone: (919) 515-4514 
Fax: (919) 515-7721 
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VI. Study Proposal 
1. Specific, Testable Hypothesis and Objectives: 
1.1 Hypothesis: The researchers hypothesize that caring for a pet in the presence of a strong human-animal bond 
(HAB) promotes healthy aging of community-dwelling humans and animals. Specifically, strong HAB promotes 
maintenance of proper nutrition status and physical functionality by supporting emotional well being (reduced 
perceptions of loneliness, improved sense of purpose and independence) and maintenance of healthy behaviors 
known to reduce the risk of chronic disease (physical activity, proper nutrition/hydration, and adherence to daily 
schedule). 
 
1.2 Objectives: The primary objective of this study is to evaluate the impact that the HAB has on healthy aging 
and chronic disease prevention among community-dwelling adults 45 and older in Durham County, NC.  
The secondary objectives of this study are to identify: 
1) Variables that moderate these impacts to inform the rigorous design of a large-scale longitudinal study of the 
effect of pet caretaking on healthy aging and chronic disease prevention 
2) Opportunities to leverage the HAB to optimize benefits and minimize risks associated with pet ownership, 
such as: 
a) Human health practitioners and veterinarians to promote healthy behaviors for both human and animal 
b) Government and community organizations to promote community engagement 
 
1.3 Definitions:  
Healthy Aging: Numerous definitions of healthy aging exist that attempt to go beyond the conventional idea of 
longevity and absence of disease. For this proposal, we use Health Canada’s definition of “A lifelong process of 
optimizing opportunities for improving and preserving health and physical, social and mental wellness, 
independence, quality of life and enhancing successful life-course transitions.”1 
 
Companion Animal: Companion animals differ from Therapy or Service animals and are defined as animals that 
are not individually trained to perform a specific task but provide companionship, amusement, and psychological 
support for their human owner.2 
 
Human-animal Bond: The American Veterinary Medical Association defines the human-animal bond as “…a 
mutually beneficial and dynamic relationship between people and animals that is influenced by behaviors 
considered essential to the health and well being of both. The bond includes, but is not limited to emotional, 
psychological and physical interactions of people, animals and the environment. The veterinarian’s role in the 
human-animal bond is to maximize the potential of this relationship between people and animals and specifically 
to promote the health and well being of both” 3 
 
2. Justification, Significance and Literature Review: 
2.1 Justification and Significance to the Human-Animal Bond 
The impact of companion animals on health outcomes became a common topic of study in the early 1980’s 
resulting in numerous positive findings, especially regarding cardiovascular outcomes.4–7 Recently, this has 
regained popularity with numerous studies attempting to replicate these early findings. The majority of these 
Reduced Loneliness 
Purpose in Life 
Pet Ownership via Human-Animal Bond 
Physical Activity 
Schedule Adherence 
Nutrition Status 
Physical Function 
Overall Improved QOL 
and Health Outcomes 
Fig. 1.1 Conceptual Model 
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studies, however, are inconsistent in their study design and analysis and therefore evidence on this topic lacks 
consensus with positive, neutral and negative effects identified.8 Most importantly, these studies fail to account 
for the potentially moderating effect of the strength of the Human-Animal Bond (HAB).  
 
A commonly proposed mechanism by which pet ownership may impact health outcomes is the “direct effect” of 
the human-animal relationship as a replacement and/or enhancement of social support.9 Lack of social 
relationships is widely accepted as a significant risk factor for health outcomes, on par with others such as 
smoking, sedentary behavior, and obesity.10–12 Failure to measure the strength of HAB results in incomplete data 
and may contribute to the equivocal results of recent studies. By employing a validated tool, the Lexington 
Attachment to Pets Scale (LAPS), this study will analyze the moderating effect of the HAB on the association 
between pet ownership and health outcomes in community-dwelling adults. 
 
2.2 Justification and Significance to Specific Populations 
2.2.1. Community-Dwelling Older Adults: The state of North Carolina, including Durham County, is experiencing 
a shift in the age of the population. As of July 1, 2016, 15.5% of the population in NC was 65+ and is expected to 
exceed 20% by 2035.13 By the year 2030, 75% of North Carolina’s counties are projected to have more people 
over the age of 59 than under the age of 18.13 Given the rate at which the older adult population is increasing, the 
economic implications of poor health outcomes in this population are significant. Adults 45 and older will be 
included in this study in anticipation of a multi-year longitudinal study that will follow the cohort beyond age 65. 
We hypothesize that pet ownership and HAB supports the maintenance of healthy behaviors so it is important to 
have baseline data for individuals prior to age 65. 
 
HAB and the Determinants of Health in Older Adults: 
The 6 leading causes of death for older adults are all chronic diseases with cancer, heart disease and 
cardiovascular disease as the top three.14 Early prevention through lifestyle changes and healthy behaviors such as 
maintaining physical activity and proper nutrition can reduce the burden of chronic disease and improve health 
outcomes.15 We hypothesize that pet ownership, through the HAB, positively impacts nutrition status and physical 
function in older adults through four main factors of physical and emotional well being: reduced perceived 
loneliness, improved sense of purpose, increased physical activity, and adherence to a daily routine.  
 
Malnutrition is a significant and growing public health threat to the aging population; nearly 1 of every 2 older 
adults in the United States is at risk for malnutrition.16 Malnutrition is directly linked with increased mortality, 
functional decline and frailty, increased risk of complications from other health conditions, as well as increased 
health care utilization and costs.16,17 Additionally, malnutrition is a major predictor of complicating events 
including increased risk of falls, lengthened hospital stays, increased re-admission rates, and slowed wound 
healing. The Malnutrition Quality Collaborative National Blueprint cites excess costs related to malnutrition, 
including up to 300% higher healthcare costs, increased hospital stays by 4 to 6 days, and 50% higher readmission 
rates.16 Maintenance of physical function is an important predictor of health and independence into older 
adulthood. Decline in physical mobility leads to an increased risk of falls, a major predictor of older adult 
mortality.18 Routine physical activity promotes maintenance of physical function by supporting neuromuscular 
system coordination and can significantly reduce the risk of falls in older adults.19  
 
Loneliness: There is evidence that interaction with companion animals significantly reduces perceptions of 
loneliness and isolation in older adults, which can have significant positive implications for older adult health 
outcomes. The association between perceived loneliness and increased risk of malnutrition is well documented. 
Loneliness is defined by Ong, et al as “the discrepancy between a person’s preferred and actual level of social 
contact.”20 It is important to note that loneliness is a subjective measure of one’s desired level of interaction, and 
differs from the objective states such as social isolation or solitude. A national survey of adults 45 and older 
conducted by the American Association of Retired Persons (AARP) concluded that 35% of adults over 45 are 
suffering from chronic loneliness, as measured by the UCLA Loneliness Scale.21 Alleviation of perceived 
loneliness and isolation has the potential to improve nutrition status through increased appetite and activity 
levels.22–24  
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Sense of Purpose: Companion animals may provide a sense of purpose and responsibility, which has been found 
to reduce stress and depression, increase beneficial hormones, and lower blood pressure in adults.25 Additionally, 
adults who report having meaningful lives have improved self-reported health, reduced incidence of chronic 
disease, pain, and disability, and are more likely to utilize preventative health services, be physically active, and 
consider their health on a regular basis.26 
 
Physical Activity, Adherence to Daily Routine, and Independence: It is well documented that older adults prefer 
to remain in the community and in their own homes for as long as possible. Additionally, there is evidence of 
emotional and physical health benefits of remaining in ones own home for as long as possible. However, 
complications arising from poor health and nutrition as mentioned previously can jeopardize this independence. 
Caring for a companion animal promotes adherence to a daily schedule, providing support for older adults to 
maintain regular nutrition, hydration, physical activity, and other health maintenance routines such as medication 
adherence and personal hygiene and self-care.27–29 
 
2.2.2. Companion Animals: While much of the known health effects of the HAB benefit the human, animals stand 
to benefit from further research into this topic as well. Evidence on this topic is lacking and more studies are 
needed. However, we can expect that as the benefits of the HAB become more understood pet owners will focus 
more attention on the health and welfare of their pet and expect to see an increase in pet adoption overall. 
However, owning a pet can be costly and without proper support, the stress of an unhealthy or untrained animal 
may significantly impact the positive effects of the HAB. Programs such as Beyond Fences, Durham Animal 
Protection Society, and Durham County Animal Services, and others are already making significant positive 
impacts on human and animal health in the community by assisting pet owning residents through services such as 
building and maintaining yard fences and providing low-cost or free vaccination and health screenings. These 
programs rely largely on donations and help from volunteers and are therefore limited in the support they can 
provide. This study aims to provide evidence of the public health impact of these efforts to support ongoing 
funding and investment in these programs.3 
 
2.2.3. Government and community organizations: A study from the University of Western Australia states that 
more than half of all dog owners and slightly less than half of all pet owners, regardless of species, reports 
socializing with people in their neighborhood as a result of their pet.30 This community engagement has been 
referred to as ‘social capital’ and has been shown to have positive impacts on the health of a community from 
both a physical and economic perspective.31 As a result of these findings, some communities have developed 
programs and organizations focused on leveraging pet ownership to promote volunteerism, group exercise, and 
social interaction in the community. The Durham Sheriff’s Department has implemented efforts based on this and 
has already enjoyed improved community-relations. The data gathered via this study will be useful to government 
and community organizations to support programs that leverage the HAB to promote community engagement and 
partnership. 
 
2.2.4. Health Professionals: Observational studies show inconsistencies in the frequency with which primary care 
physicians discuss weight and related lifestyle changes with their patients and that the rate of discussion increases 
once co-morbidities such as diabetes or heart disease are involved.32,33 This may be due to a number of factors 
including physician’s comfort level with the topic, training in counseling methods, as well as limited interaction 
time. Pets can be a major source of motivation and support to make healthy lifestyle changes. Physicians can 
leverage the HAB to begin the conversation about healthy behaviors with their pet-owning patients and to support 
goal setting with the patient.34 
 
2.3 Literature Review: 
Early research into the HAB found significant benefits to human health from companion animal interaction, with 
most evidence supporting cardiovascular health improvement and disease prevention.6 More recently, most 
rigorous studies have focused on animal assisted therapy (AAT) due to the absence of design concerns inherent to 
observational studies. These observational studies, while numerous, are poorly controlled and poorly designed 
with many relying on anecdotal findings from cross-sectional studies. Therefore evidence on this topic lacks 
consensus with positive, neutral and negative effects identified. 
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2.3.1Positive Findings: Ownership of a companion animal has been shown to provide numerous benefits to the 
owner.25,24,35 Studies have shown significant positive associations between pet ownership and cardiovascular 
health including improved cholesterol as well as attenuation in high blood pressure post-pet adoption.24,36–38 
Companion animals provide a sense of purpose and responsibility for the older adult and improve adherence to a 
daily schedule, a strategy used to promote mealtime cues in older adults.39 Having a sense of purpose and 
responsibility has been found to reduce stress and depression, increase beneficial hormones, and lower blood 
pressure.36–38 Seniors who report having meaningful lives are more likely to utilize preventative health services 
and consider their health on a regular basis.39 Additionally, interaction with companion animals also significantly 
reduces perceptions of loneliness and isolation in older adults.24,39 One research study introduced fish tanks into 
the dining rooms of a U.S. residential care facility and found significant increases in nutritional intake throughout 
the study.40 This resulted in significant financial savings through reduced need for nutritional supplementation of 
participants.  
 
2.3.2 Neutral or Negative Findings: Despite the promising evidence previously discussed, numerous studies 
present disparities in findings related to impact on physical health, mental health, and emotional health and well 
being of community-dwelling adults.8 One community survey in Australia aimed at reproducing the 1992 
Anderson et al study found no evidence of cardiovascular benefits of pet ownership, instead revealing poorer 
mental and physical health in pet-owning older adults (aged 60 to 64) than their non-pet owning counterparts.38 A 
Canadian study found no significant differences in loneliness between cat owners and non-pet owners and 
reduced loneliness only among dog owners with significant human support.41 It has been noted, however, that the 
differences in these results can be attributed to failure to measure potentially moderating variables including 
socioeconomic status, attitudes towards pet ownership, and community culture as well as to poor study design and 
data analysis.42–44 This pilot study will include these potential moderators in order to provide the framework for a 
multi-year longitudinal study of the health effects of pet ownership on community-dwelling adults. 
 
3. Preliminary Data: Preliminary data suggests that Durham County pet owners benefit emotionally and 
physically from the relationship they have with their pet. A Pet Ownership Opinions survey was administered at 
the Durham Pet Wellness Clinic 10/28/2017 and to a sample pet-owning Meals on Wheel Durham clients over the 
week of November 13, 2017. The survey included a modified LAPS scale as well as individual questions to assess 
routine physical activity and nutrition behaviors. The modified LAPS scale was scored to determine the 
Emotional Health Impact (EHI) of the human-animal relationship on the human. High EHI was found in 45.13% 
of human-animal relationships (31.86% moderate, and 9.73% low). Additionally, it was found that EHI increases 
with age of the (human) individual and is inversely related to household size. Health behavior impact (HBI) was 
scored by combining questions about actual physical activity, perceived impact of the pet on physical activity, as 
well as questions about nutrition and feeding practices. HBI had less significant results with 32.74% of human-
animal relationships resulting in high HB (35.40% moderate, 24.78% low). However, due to the relative 
homogeneity and small size of the sample, these results are not statistically significant. 
 
4. Experimental Methods and Design:  
4.1 Overall Framework:  
This pilot study will use a survey administered through the Durham County Community Health Assessment in 
addition to validated questionnaires to gather human and animal health information from a random sampling of 
community-dwelling adults aged 45 and older and their pets in Durham County. Baseline data will be gathered by 
partnering with the Durham Community Health Assessment team and additionally at 12-months follow-up using 
an abbreviated questionnaire via telephone interview. The goal of this study is to identify health impacts of pet 
ownership by comparing the health behaviors and health outcomes of pet owners and non-pet owners in Durham 
County and to provide evidence to support the funding of a more rigorous longitudinal cohort study of the health 
impacts of the HAB in the United States. 
 
4.2 Design and Methods:  
4.2.1 Sampling: The Durham Community Health Assessment (CHA) employs a two-stage cluster sampling 
method developed by the Centers for Disease Control and Prevention (CDC) and the World Health Organization 
(WHO), using population-based sampling weights from each census block.45 This method uses randomly selected 
census blocks and random interview sites in each block to generate a geographic random sample of households, 
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allowing for generalizability of the data to the entire population of Durham County. Based on power and sample 
size calculations, a minimum sample of 246 individuals is needed and should be easily attained based on previous 
Durham CHA sampling.  
 
4.2.2 Baseline Survey Administration: This pilot study will partner with the Durham CHA team to conduct the 
baseline data collection between September and October 2018. Following the CHA model of previous years, 
interviewers will be recruited from community health organizations and trained in survey administration methods. 
Interviewers will work in teams of two, organizing pairs to have at least one interviewer with prior survey 
experience. Teams will obtain oral consent in English or Spanish before interviewing potential survey 
participants.  
 
For all selected individuals, interviewers will administer the Community Health Opinions survey used in the 
CHA, including information regarding demographics, health status, current health behaviors and perceptions, 
home life and built environment, and levels of human interaction. Two validated tools specific to this project will 
also be employed: the Mini Nutrition Assessment (appendix A) to assess nutrition status and the Revised UCLA 
Loneliness Scale (appendix B) to assess perceived loneliness. For selected individuals who own pets, interviewers 
will also administer the Lexington Attachment to Pets Scale (appendix C) to assess the strength of the HAB, 
conduct a brief survey regarding pet health feeding practices, weigh the pet, and score the pet’s body condition 
using the American Animal Hospital Association’s Body Condition Scoring (BCS) System (appendix D). In 
addition, dog-owning participants will be provided a booklet with recipes designed to be low-cost, simple, and 
nutritionally sound for both humans and dogs. These recipes are meant to support maintenance of healthy 
nutrition for (human and pet) during times of low food availability and improve self-efficacy in healthy meal 
preparation. 
 
4.2.3Follow-up Data Collection: Follow-up data will be collected via telephone interview 12 months after 
baseline data collection. Volunteers will be recruited through UNC-CH Gillings School of Global Public Health 
and through community health organizations in Durham County and again trained in survey administration. 
Efforts will be taken to recruit volunteers from baseline data collection for continuity. Interviewers will conduct a 
streamlined version of the Community Health Opinions survey from the Durham CHA to include only those 
questions necessary for this study, such as those regarding physical activity and other health behaviors, as well as 
physical and mental health outcomes. The same validated tools will be used to measure nutrition status (MNA) 
and perceived loneliness (R-UCLA) in all individuals. Pet owning individuals will again be asked a brief survey 
regarding health and feeding practices for their pet and will be asked to provide their pet’s current weight. This 
reported weight will be used in place of the BCS used at baseline to avoid the need for an in-person interview. If 
the reported weight is within 10% of the initially measured weight, the BCS will be assumed the same as baseline. 
Participants will also be asked to evaluate the recipe booklet provided at the start of the program to determine the 
feasibility of these recipes as a tool for improved nutrition among both humans and pets. 
 
5. Timeline: 
 
July - Sept 2018 Oct - Dec 2018 Jan - March 2019 April - June 2019 
PHASE 1 - Baseline Data 
   
  
Partnership meetings and IRB approval   
  
  
Materials Design and Printing     
 
  
Volunteer Recruitment/Training     
 
  
Baseline Data Gathering 
  
    
Baseline Data Analysis 
   
  
PHASE 2 - Follow-up Data July - Sept 2019 Oct - Dec 2019 Jan - March 2020 April - June 2020 
Volunteer Recruitment/Training     
 
  
Follow-up Data Gathering 
  
    
Final Data Analysis and Manuscript         
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VII. Human and/or Animal Subjects Justification and Regulatory Information: 
There is minimal risk to human or animal subjects associated with this project. Survey questions and 
questionnaire tools pose minimal risk to participants’ health and well being. Personal identifying information will 
be collected from participants to allow for follow-up telephone interviews. This personal information is limited to 
name, address, and phone number. Survey responses and personal information will be maintained within 
password protected files and secure websites.  
 
VIII. Facilities and Equipment: 
Facilities required for this project is limited to office space and telephone access. The Project Coordinator will 
work out of the NCSU CVM Wellness Clinic and Nutrition Service office space. Student Assistants will use 
office space with desktop computers and telephones available at no cost from NCSU CVM  and UNC Chapel Hill 
Gillings School of Global Public Health, depending on the home institution of the student. The Project 
Coordinator will use a personal laptop computer but will only access data and project files from the secure NCSU 
server.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 	   10	    
IX. Cited References:  
1.  Healthy aging in Canada: a new vision, a vital investment, from evidence to action - a background paper | 
Canadian Women’s Health Network. http://www.cwhn.ca/en/node/43470. Accessed November 30, 2017. 
2.  Service Animal vs. Companion Animal | Independence Center. 
https://www.theindependencecenter.org/service-animal-vs-companion-animal/. 
3.  AVMA. AVMA: The Human-Animal Interaction and Human-Animal Bond. 
https://www.avma.org/KB/Policies/Pages/The-Human-Animal-Bond.aspx. Accessed November 30, 2017. 
4.  Garrity TF, Stallones LF, Marx MB, Johnson TP. Pet Ownership and Attachment as Supportive Factors in 
the Health of the Elderly. Anthrozoos. 1989;3(1):35-44. doi:10.2752/089279390787057829. 
5.  Friedmann E, Thomas SA. Pet ownership, social support, and one-year survival after acute myocardial 
infarction in the Cardiac Arrhythmia Suppression Trial (CAST). Am J Cardiol. 1995;76(17):1213-1217. 
doi:10.1016/S0002-9149(99)80343-9. 
6.  Anderson WP, Reid CM, Jennings GL. Pet ownership and risk factors for cardiovascular disease. Med J 
Aust. 1992;157(5):298-301. http://www.ncbi.nlm.nih.gov/pubmed/1435469. 
7.  Friedmann E, Katcher AH, Lynch JJ, Thomas SA. Animal companions and one-year survival of patients 
after discharge from a coronary care unit. Public Health Rep. 1980;95(4):307-312. 
http://www.ncbi.nlm.nih.gov/pubmed/6999524. Accessed December 2, 2017. 
8.  INTERNATIONAL FEDERATION ON AGEING. https://www.ifa-fiv.org/wp-
content/uploads/2014/09/Companion-Animals-and-Older-Persons-Full-Report-Online.pdf. 
9.  McNicholas J, Gilbey A, Rennie A, Ahmedzai S, Dono J-A, Ormerod E. Pet ownership and human health: 
a brief review of evidence and issues. BMJ. 2005;331(7527):1252-1254. doi:10.1136/bmj.331.7527.1252. 
10.  Umberson D, Montez JK. Social relationships and health: a flashpoint for health policy. J Health Soc 
Behav. 2010;51 Suppl(Suppl):S54-66. doi:10.1177/0022146510383501. 
11.  Longman J, Passey M, Singer J, Morgan G. The role of social isolation in frequent and/or avoidable 
hospitalisation: rural community-based service providers. Aust Heal Rev. 2013. doi:10.1071/AH12152. 
12.  Locher JL, Ritchie CS, Roth DL, Baker PS, Bodner E V, Allman RM. Social isolation, support, and capital 
and nutritional risk in an older sample: ethnic and gender differences. Soc Sci Med. 2005;60(4):747-761. 
doi:10.1016/j.socscimed.2004.06.023. 
13.  U.S. Census Bureau. Quick Facts North Carolina.; 2016. https://www.census.gov/quickfacts/NC. 
Accessed November 1, 2017. 
14.  U.S. Department of Health and Human Services. Multiple Chronic Conditions: A Strategic Framework.; 
2010. https://www.hhs.gov/ash/about-ash/multiple-chronic-conditions/addressing-multiple-chronic-
conditions/index.html#framework. Accessed November 1, 2017. 
15.  Michael YL, Colditz GA, Coakley E, Kawachi I. Health Behaviors, social networks, and healthy aging: 
Cross-sectional evidence from the Nurses’ Health Study. Qual Life Res. 1999;8(8):711-722. 
16.  Defeat Malnutrition Today Coalition. National Blueprint: Achieving Quality Malnutrition Care for Older 
Adults. Washington, DC; 2017. http://defeatmalnutrition.today/files/1614/9027/0221/MQC_Blueprint.pdf. 
Accessed April 12, 2017. 
17.  Institute of Medicine. The Role of Nutrition in Maintaining Health in the Nation’s Elderly: Evaluating 
Coverage of Nutrition Services for the Medicare Population. Washington, DC; 2000. 
https://www.ncbi.nlm.nih.gov/pubmed/25077252. Accessed April 1, 2017. 
18.  CDC Newsroom. Falls Are Leading Cause of Injury and Death in Older Americans | CDC Online 
Newsroom | CDC.; 2014. https://www.cdc.gov/media/releases/2016/p0922-older-adult-falls.html. 
Accessed November 10, 2017. 
19.  McPhee JS, French DP, Jackson D, Nazroo J, Pendleton N, Degens H. Physical activity in older age: 
perspectives for healthy ageing and frailty. Biogerontology. 2016;17(3):567-580. 
http://www.ncbi.nlm.nih.gov/pubmed/26936444. Accessed December 1, 2017. 
20.  Ong AD, Uchino BN, Wethington E. Loneliness and Health in Older Adults: A Mini-Review and 
Synthesis. Gerontology. 2016;62(4):443-449. doi:10.1159/000441651. 
21.  AARP The Magazine. Loneliness among Older Adults: A National Survey of Adults 45+. 2010. 
http://www.aarp.org/content/dam/aarp/research/surveys_statistics/general/2012/loneliness_2010.pdf. 
22.  Eskelinen K, Hartikainen S, Nykanen I. Is Loneliness Associated with Malnutrition in Older People? Int J 
Gerontol. 2016;10(1):43-45. 
23.  Pikhartova J, Bowling A, Victor C, et al. Does owning a pet protect older people against loneliness? BMC 
 	   11	    
Geriatr 2014 141. 2014;19(1):839-842. doi:10.2466/PR0.1977.40.3.807. 
24.  Jennings LB. Potential Benefits of Pet Ownership in Health Promotion. J Holist Nurs. 1997;15(4):358-
372. doi:10.1177/089801019701500404. 
25.  Raina P, Waltner-Toews D, Bonnett B, Woodward C, Abernathy T. Influence of Companion Animals on 
the Physical and Psychological Health of Older People: An Analysis of a One-Year Longitudinal Study. J 
Am Geriatr Soc. 1999;47(3):323-329. doi:10.1111/j.1532-5415.1999.tb02996.x. 
26.  Musich S, Wang SS, Kraemer S, Hawkins K, Wicker E. Purpose in Life and Positive Health Outcomes 
Among Older Adults. Popul Health Manag. July 2017:pop.2017.0063. doi:10.1089/pop.2017.0063. 
27.  Gillum RF, Obisesan TO. Living with Companion Animals, Physical Activity and Mortality in a U.S. 
National Cohort. Int J Environ Res Public Health. 2010;7(6):2452-2459. doi:10.3390/ijerph7062452. 
28.  Manini TM, Pahor M. Physical activity and maintaining physical function in older adults. Br J Sports Med. 
2009;43(1):28-31. doi:10.1136/bjsm.2008.053736. 
29.  Thorpe RJ, Kreisle RA, Glickman LT, Simonsick EM, Newman AB, Kritchevsky S. Physical activity and 
pet ownership in year 3 of the Health ABC study. J Aging Phys Act. 2006;14(2):154-168. 
http://www.ncbi.nlm.nih.gov/pubmed/19462546. Accessed December 1, 2017. 
30.  Wood L. Living Well Together - How Companion Animals can help Strengthen Social Fabric. 2009. 
31.  Wood L, Martin K, Christian H, et al. The Pet Factor - Companion Animals as a Conduit for Getting to 
Know People, Friendship Formation and Social Support. Uchino BN, ed. PLoS One. 
2015;10(4):e0122085. doi:10.1371/journal.pone.0122085. 
32.  Laidlaw A, McHale C, Locke H, Cecil J. Talk weight: an observational study of communication about 
patient weight in primary care consultations. Prim Health Care Res Dev. 2015;16(3):309-315. 
doi:10.1017/S1463423614000279. 
33.  Bodner ME, Dolor RJ, Ostbye T, et al. Accuracy and congruence of patient and physician weight-related 
discussions: from project CHAT (Communicating Health: Analyzing Talk). J Am Board Fam Med. 
2014;27(1):70-77. doi:10.3122/jabfm.2014.01.130110. 
34.  Hodgson K, Barton L, Darling M, Antao V, Kim FA, Monavvari A. Pets’ Impact on Your Patients’ 
Health: Leveraging Benefits and Mitigating Risk. J Am Board Fam Med. 2015;28(4):526-534. 
doi:10.3122/jabfm.2015.04.140254. 
35.  ANDERSSON L. Loneliness research and interventions: A review of the literature. Aging Ment Health. 
1998;2(4):264-274. doi:10.1080/13607869856506. 
36.  Schreiner PJ. Emerging Cardiovascular Risk Research: Impact of Pets on Cardiovascular Risk Prevention. 
Curr Cardiovasc Risk Rep. 2016;10(2):8. doi:10.1007/s12170-016-0489-2. 
37.  Cherniack EP, Cherniack AR. The Benefit of Pets and Animal-Assisted Therapy to the Health of Older 
Individuals. Curr Gerontol Geriatr Res. 2014;2014:1-9. doi:10.1155/2014/623203. 
38.  Parslow RA, Jorm AF, Christensen H, Rodgers B, Jacomb P. Pet ownership and health in older adults: 
findings from a survey of 2,551 community-based Australians aged 60-64. Gerontology. 2005;51(1):40-
47. doi:10.1159/000081433. 
39.  Stanley IH, Conwell Y, Bowen C, Van Orden KA. Pet ownership may attenuate loneliness among older 
adult primary care patients who live alone. Aging Ment Health. 2014;18(3):394-399. 
doi:10.1080/13607863.2013.837147. 
40.  Edwards NE, Beck AM. Animal-Assisted Therapy and Nutrition in Alzheimer’s Disease. West J Nurs Res. 
2002;24(6):697-712. doi:10.1177/019394502320555430. 
41.  Duvall Antonacopoulos NM, Pychyl TA. An Examination of the Potential Role of Pet Ownership, Human 
Social Support and Pet Attachment in the Psychological Health of Individuals Living Alone. Anthrozoos A 
Multidiscip J Interact People Anim. 2010;23(1):37-54. doi:10.2752/175303710X12627079939143. 
42.  Wells Y, Rodi H. Effects of Pet Ownership on the Health and Well-being of Older People. Australas J 
Ageing. 2000;19(3):143-148. 
43.  Herzog H. The Impact of Pets on Human Health and Psychological Well-Being. Curr Dir Psychol Sci. 
2011;20(4):236-239. 
44.  Siegel JM. Pet Ownership and Health. In: The Psychology of the Human-Animal Bond. New York, NY: 
Springer New York; 2011:167-177. 
45.  Sampling Methodology | CASPER | CDC. https://www.cdc.gov/nceh/hsb/disaster/casper/sampling.htm. 
Accessed December 3, 2017. 
 
12 
X. BUDGET 
 
 
Category Year 1 Year 2 Total 
Personnel: 
1. Principal investigator: Dr. Kelli Ferris (In-kind) 
2. Co-investigator #1: Erin O’Hare 
3. Co-investigator #2: Amanda Holliday (In-kind) 
4. Co-investigator #3: Dr. Korinn Saker (In-kind) 
 
5. Technician (Biostatistician) 
Consultant, Fee-for-service 
 
6. Student Assistants (5) 
 Salary (12% or 250 hours total) 
 Fringe benefits (N/A) 
 
 Total Salaries & Wages 
 
$0 
$12,500 
$0 
$0 
 
$2,350 
 
 
 
$0 
$0 
 
$14,850 
 
$0 
$12,500 
$0 
$0 
 
$3,175 
 
 
 
$3,975 
$0 
 
$19,650 
 
$0 
$25,000 
$0 
$0 
 
$5,525 
 
 
 
$3,975 
$0 
 
$34,500 
Supplies, Expenses & Travel: 
 
1. Materials printing 
2. Office Space/Telephones (In-kind) 
  
 See section XI for justification 
 Total Supplies & Expenses: 
 
$625 
$0 
 
 
$625 
 
$0 
$0 
 
 
$0 
 
$625 
$0 
 
 
$625 
Animal Use & Care: 
 
 Animal Purchase: N/A 
 Animal Per diem: N/A 
 
 Total Animal Care: $0 
 
 
N/A 
N/A 
 
 
N/A 
N/A 
 
 
N/A 
N/A 
 
Subtotal of All Categories: $15,475 $19,650 $35,125 
Maximum of 8% - Indirect Costs:** N/A N/A N/A 
Grand Total Requested from HABRI: $15,475 $19,650 $35,125 
* Salary requests for principal investigators must be clearly defined and justified in the following budget justification section.  You may request 
salary for technicians, residents, graduate students, and postdoctoral fellows, based on their percentage of time involved in the project 
** Indirect costs may be claimed only if you are charged for indirect costs by your institution for work carried out in this proposal.  You 
must make this calculation yourself.  If your institution charges less than 8%, claim only that amount and indicate the percentage. 
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XI. Budget Justification 
Personnel: 
1. PI: Dr. Kelli Ferris, DVM: As the Director of the North Carolina State University College of Veterinary 
Medicine (NCSU CVM) Campus-Community Partnership, Dr. Ferris will provide oversight of Project 
Coordinator and offer guidance regarding the veterinary health measurements and data collection. Dr. Ferris has a 
full-time faculty appointment at NCSU CVM and therefore cannot be funded through this grant. 
 
2. Co-Investigator/Project Coordinator: Erin O’Hare, MPH Candidate 2017: Erin O’Hare will organize and 
coordinate project activities. In addition to being the point-of-contact for all partners and personnel, 
responsibilities of this position will include administrative duties, direction and coordination of student assistants, 
maintenance of data and materials, and report development. At .25 FTE this position is not eligible for fringe 
benefits.  
Salary calculation: $50,000 salary x 0.25 FTE = $12,500 
 
3. Co-Investigator: Amanda Holliday, MS, RD, LDN: As a Registered Dietitian with expertise in the field of older 
adult nutrition, Amanda Holliday will provide guidance regarding nutrition measures and data collection. Amanda 
Holliday has a full-time appointment at University of North Carolina at Chapel Hill Gillings School of Global 
Public Health and therefore cannot be funded through this grant. 
 
4. Co-Investigator: Dr. Korinn Saker, DVM, PhD, Diplomate, ACVN: Dr. Saker will provide guidance regarding 
the veterinary health measurements and data collection specifically regarding nutrition and feeding practices. Dr. 
Saker has a full-time faculty appointment at NCSU CVM and therefore cannot be funded through this grant. 
 
5. Biostatistician Consultant, Fee-for-Service: NCSU CVM Statistical Consulting Core (SCC) offers analytical 
and programming support services direct to investigators on a fee-for-service basis. SCC has provided a rough 
estimate for basic analytics based on the information provided in this grant proposal. 
Fee-for-Service Calculation: 
 Baseline data analysis: $2,350 
 Follow-up and Final data analysis: $3,175 
 
6. Student Assistants (5): Students will be recruited from UNC-CH and NCSU CVM to conduct follow-up 
telephone interviews in year 2. Five students will be responsible for conducting interviews for a total of 250 
participants. Office space, telephones, and desktop computer stations will be provided in-kind by NCSU and 
UNC-CH, depending on the home institution of the student. Students are expected to successfully reach and 
complete follow-up interviews at an average rate of 1 interview per hour worked which equates to 250 hours 
worked for follow-up interviews. Additionally, each student will attend a 3-hour training session with the Project 
Coordinator prior to work (15 compensated training hours). Students will be compensated at $15/hr and are not 
eligible for fringe benefits.  Student Assistant Expense Calculation: 265 hours x $15/hr = $3,975 
 
Supplies, Expenses & Travel: 
1. Materials Printing: Recipe booklets for distribution to participants will be printed at Piedmont Litho, Inc. in 
Raleigh, NC at a rate of $2.50 per booklet.  
Materials Cost Calculation: 250 booklets x $2.50/booklet = $625 
 
2. Office Space/Equipment: Office space, telephones, and desktop computer stations will be provided in-kind by 
NCSU and UNC-CH, depending on the home institution of the student. 
  
Appendix A 
Mini Nutritional Assessment 
MNA® 
 
 
 
Complete the screen by filling in the boxes with the appropriate numbers. Total the numbers for the final screening score. 
 
IF BMI IS NOT AVAILABLE, REPLACE QUESTION F1 WITH QUESTION F2. 
DO NOT ANSWER QUESTION F2 IF QUESTION F1 IS ALREADY COMPLETED. 
 
 
 
 
 
      Reset  
Print Normal nutritional status 
At risk of malnutrition 
Malnourished 
12-14 points: 
8-11 points: 
0-7 points: 
Save 
Screening score 
(max. 14 points) 
F1 Body Mass Index (BMI) (weight in kg) / (height in m)2 
0 = BMI less than 19 
1 = BMI 19 to less than 21 
2 = BMI 21 to less than 23 
3 = BMI 23 or greater 
E Neuropsychological problems 
0 = severe dementia or depression 
1 = mild dementia 
2 = no psychological problems 
D Has suffered psychological stress or acute disease in the past 3 months? 
0 = yes 2 = no 
C Mobility 
0 = bed or chair bound 
1 = able to get out of bed / chair but does not go out 
2 = goes out 
B Weight loss during the last 3 months 
0 = weight loss greater than 3 kg (6.6 lbs) 
1 = does not know 
2 = weight loss between 1 and 3 kg (2.2 and 6.6 lbs) 
3 = no weight loss 
A Has food intake declined over the past 3 months due to loss of appetite, digestive problems, chewing or 
swallowing difficulties? 
0 = severe decrease in food intake 
1 = moderate decrease in food intake 
2 = no decrease in food intake 
Screening 
Date: Height, cm: Weight, kg: Age: Sex: 
First name: Last name: 
F2 Calf circumference (CC) in cm 
0 = CC less than 31 
3 = CC 31 or greater 
Self Report Measures for Love and Compassion Research: Loneliness and Interpersonal Problems
UCLA LONELINESS SCALE 
Reference:  
Russell, D , Peplau, L. A.. & Ferguson, M. L. (1978). Developing a measure of loneliness. 
Journal  of Personality Assessment, 42, 290-294. 
Description of Measure: 
 A 20-item scale designed to measure one’s subjective feelings of loneliness as well as 
feelings of social isolation.  Participants rate each item as either O (“I often feel this way”), 
S (“I sometimes feel this way”), R (“I rarely feel this way”), N (“I never feel this way”).   
 The measure has been revised two times since its first publication; once to create 
reverse scored items, and once to simplify the wording.  (See other UCLA Loneliness Scale 
pages on the site). 
Abstracts of Selected Related Articles: 
Russell, D , Peplau, L. A.., & Cutrona, C. E. (1980). The Revised UCLA Loneliness Scale: 
Concurrent and discriminate validity evidence. Journal of Personality and Social 
Psychology, 39, 472-480. 
The development of an adequate assessment instrument is a necessary prerequisite for 
social psychological research on loneliness. Two studies provide methodological 
refinement in the measurement of loneliness. Study 1 presents a revised version of the 
self-report UCLA (University of California, Los Angeles) Loneliness Scale, designed to 
counter the possible effects of response bias in the original scale, and reports concurrent 
validity evidence for the revised measure. Study 2 demonstrates that although 
loneliness is correlated with measures of negative affect, social risk taking, and 
affiliative tendencies, it is nonetheless a distinct psychological experience.  
Russell, D. (1996). UCLA Loneliness Scale (Version 3): Reliability, validity, and factor 
structure. Journal of Personality Assessment, 66, 20-40. 
In this article I evaluated the psychometric properties of the UCLA Loneliness Scale 
(Version 3). Using data from prior studies of college students: nurses, teachers, and the 
elderly, analyses of the reliability, validity, and factor structure of this new version of 
the UCLA Loneliness Scale were conducted. Results indicated that the measure was 
highly reliable, both in terms of internal consistency (coefficient a ranging from .89 to 
.94) and test-retest reliability over a 1-year period (r = .73). Convergent validity for the 
scale was indicated by significant correlations with other measures of loneliness. 
Construct validity was supported by significant relations with measures of the adequacy 
of the individual's interpersonal relationships, and by correlations between loneliness 
and measures of health and well-being. Confirmatory factor analyses indicated that a 
model incorporating a global bipolar loneliness factor along with two method factors 
reflecting direction of item wording provided a very good fit to the data across samples. 
Implications of these results for future measurement research on loneliness are 
discussed.  
Appendix B
Self Report Measures for Love and Compassion Research: Loneliness and Interpersonal Problems  
 
 
Weeks, D. G., Michela, J. L., Peplau, L. A., & Bragg, M. E. (1980). Relation between 
loneliness and depression: A structural equation analysis. Journal of Personality and 
Social Psychology, 39,1238-1244 
Research on loneliness has been hampered by its strong association with depression. 
The 2 states frequently co-occur, and measures of the 2 states are substantially 
correlated. Inability to manipulate experimentally loneliness or depression makes it 
difficult to untangle the causal influence of one on the other. The combination of 
longitudinal design and structural equation methodology is proposed as a solution to 
this general problem. Measures of loneliness and depression (e.g., the Beck Depression 
Inventory and Profile of Mood States) were administered to undergraduates at 2 points 
5 wks apart. Data from 333 Ss were correlated and analyzed under a succession of 
structural equation models. Results indicate that loneliness and depression were 
correlated but clearly different constructs; neither was a direct cause of the other, 
although both probably share some common origins; both were highly stable over the 5-
wk period. 
 
Scale: 
INSTRUCTIONS: Indicate how often each of the statements below is descriptive of you.  
 
 C indicates “I often feel this way” 
 S indicates “I sometimes feel this way”  
 R indicates “I rarely feel this way” 
 N indicates “I never feel this way” 
 
1. I am unhappy doing so many things alone    O  S  R  N 
2. I have nobody to talk to       O  S  R  N 
3. I cannot tolerate being so alone      O  S  R  N 
4. I lack companionship       O  S  R  N 
5. I feel as if nobody really understands me     O  S  R  N 
6. I find myself waiting for people to call or write   O  S  R  N 
7. There is no one I can turn to      O  S  R  N 
8. I am no longer close to anyone     O  S  R  N 
9. My interests and ideas are not shared by those around me  O  S  R  N 
10. I feel left out        O  S  R  N 
11. I feel completely alone      O  S  R  N 
12. I am unable to reach out and communicate with those around me O  S  R  N 
13. My social relationships are superficial    O  S  R  N 
14. I feel starved for company      O  S  R  N 
15. No one really knows me well     O  S  R  N 
16. I feel isolated from others      O  S  R  N 
17. I am unhappy being so withdrawn     O  S  R  N 
18. It is difficult for me to make friends    O  S  R  N 
19. I feel shut out and excluded by others    O  S  R  N 
20. People are around me but not with me    O  S  R  N 
 
Scoring: 
 
Make all O’s =3, all S’s =2, all R’s =1, and all N’s =0.  Keep scoring continuous. 
Appendix C 
 
Lexington Attachment to Pets Scale (LAPS) 
Johnson, Garrity, & Stallones, 1992 
 
Lexington Attachment to Pets Scale  
Items introduced by the following statement in the original telephonic survey:  
I’d like to ask you whether you agree or disagree with some very brief statements about your favorite pet. For 
each statement, please tell me whether you strongly agree, somewhat agree, somewhat disagree, or strongly 
disagree.  
 
Response set: 0 = strongly disagree 1 = somewhat disagree 2 = somewhat agree 3 = strongly agree  
 
GENERAL ATTACHMENT:  
q. I play with my pet quite often.  
v. Owning a pet adds to my happiness.  
o. My pet and I have a very close relationship.  
s. My pet makes me feel happy.  
r. I consider my pet to be a great companion.  
*u. I am not very attached to my pet.  
j. My pet knows when I'm feeling bad.  
k. I often talk to other people about my pet.  
w. I consider my pet to be a friend.  
m. I believe that loving my pet helps me stay healthy.  
l. My pet understands me.  
 
PEOPLE SUBSTITUTING:  
f. I love my pet because he/she is more loyal to me than most of the people in my life.  
a. My pet means more to me than any of my friends.  
i. I love my pet because it never judges me.  
e. Quite often, my feelings toward people are affected by the way they react to my pet.  
d. I believe my pet is my best friend.  
b. Quite often I confide in my pet.  
g. I enjoy showing other people pictures of my pet.  
 
ANIMAL RIGHTS/ANIMAL WELFARE:  
n. Pets deserve as much respect as humans do.  
c. I believe that pets should have the same rights and privileges as family members.  
t. I feel that my pet is a part of my family.  
*h. I think my pet is just a pet.  
p. I would do almost anything to take care of my pet.  
 
*reverse score (for two items)	  
5  
Point
9  
Point Description
1/5 1/9
Dogs: Ribs, lumbar vertebrae, 
pelvic bones and all bony 
prominences evident from 
a distance. No discernible 
body fat. Obvious loss of 
muscle mass.
Cats: Ribs visible on short-
haired cats; no palpable fat; 
severe abdominal tuck; lumbar 
vertebrae and wings of ilia 
obvious and easily palpable.
1.5/5 2/9
Dogs: Ribs, lumbar vertebrae and pelvic bones 
easily visible. No palpable fat. Some evidence 
of other bony prominence. Minimal loss of 
muscle mass.
Cats: Shared characteristics of BCS 1 and 3.
2/5 3/9
Dogs: Ribs easily palpated 
and may be visible with no 
palpable fat. Tops of lumbar 
vertebrae visible. Pelvic 
bones becoming prominent. 
Obvious waist.
Cats: Ribs easily palpable 
with minimal fat covering; 
lumbar vertebrae obvious; 
obvious waist behind ribs; 
minimal abdominal fat.
2.5/5 4/9
Dogs: Ribs easily palpable, with minimal fat 
covering. Waist easily noted, viewed from above. 
Abdominal tuck evident.
Cats: Shared characteristics of BCS 3 and 5.
3/5 5/9
Dogs: Ribs palpable without 
excess fat covering. Waist 
observed behind ribs 
when viewed from above. 
Abdomen tucked up 
when viewed.
Cats: Well proportioned; 
waist observed behind ribs; 
ribs palpable with slight 
fat covering; abdominal fat 
pad minimal.
5  
Point
9  
Point Description
3.5/5 6/9
Dogs: Ribs palpable with slight excess fat covering. 
Waist is discernible viewed from above but is not 
prominent. Abdominal tuck apparent.
Cats: Shared characteristics of BCS 5 and 7.
4/5 7/9
Dogs: Ribs palpable with 
difficulty; heavy fat cover. 
Noticeable fat deposits 
over lumbar area and base 
of tail. Waist absent or 
barely visible. Abdominal 
tuck may be present.
Cats: Ribs not easily 
palpable with moderate 
fat covering; waist poorly 
distensible; obvious 
rounding of abdomen; 
moderate abdominal 
fat pad.
4.5/5 8/9
Dogs: Ribs not palpable under very heavy fat 
cover, or palpable only with significant pressure. 
Heavy fat deposits over lumbar area and base of 
tail. Waist absent. No abdominal tuck. Obvious 
abdominal distension may be present.
Cats: Shared characteristics of BCS 7 and 9.
5/5 9/9
Dogs: Massive fat deposits 
over thorax, spine and base 
of tail. Waist and abdominal 
tuck absent. Fat deposits 
on neck and limbs. Obvious 
abdominal distention.
Cats: Ribs not palpable 
under heavy fat cover; 
heavy fat deposits over 
lumbar area, face and limbs; 
distention of abdomen 
with no waist; extensive 
abdominal fat pad.
Body Condition Scoring (BCS) Systems
©2010 Journal of the American Animal Hospital Association. All rights reserved. 
Available at aahanet.org/PublicDocuments/NutritionalAssessmentGuidelines.pdf
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